Genetic polymorphisms of CYP2A6 affect the in-vivo pharmacokinetics of pilocarpine.
Pilocarpine is metabolized to pilocarpic acid by plasma esterase and to 3-hydroxypilocarpine by CYP2A6. The objective of this study was to identify the determinants of interindividual differences in pilocarpine pharmacokinetics after oral administration and to investigate the possible involvement of genetic polymorphisms of CYP2A6. The pharmacokinetic parameters of pilocarpine, pilocarpic acid, and 3-hydroxypilocarpine after oral administration of pilocarpine hydrochloride in 28 Japanese participants were calculated based on the data obtained from two phase-1 clinical studies. Probit analysis was carried out for the pharmacokinetic parameters, and participants were accordingly classified into two groups: poor metabolizers and nonpoor metabolizers of pilocarpine. The poor metabolizers were genotyped for CYP2A6, and the pharmacokinetic parameters in this group were compared with those in the nonpoor metabolizers. Relatively large interindividual differences were observed in the pharmacokinetic parameters of pilocarpine, pilocarpic acid, and 3-hydroxypilocarpine. Probit analysis of the pharmacokinetic parameters revealed that seven of the 28 participants exhibited significantly low plasma concentrations and urinary recovery of 3-hydroxypilocarpine and were classified as poor metabolizers. Genotyping analysis revealed that these poor metabolizers had two inactive CYP2A6 alleles, CYP2A6*4A, CYP2A6*7, CYP2A6*9, or CYP2A6*10. The apparent pilocarpine clearance was significantly lower in the poor metabolizers than in the nonpoor metabolizers (P<0.05). We demonstrated that CYP2A6 genotype is a contributor to pilocarpine pharmacokinetics, although the impact of the CYP2A6 polymorphism may be pharmacologically and toxicologically tolerable.